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INTERKTAL GEAR PUMP 



Tec]nn±cal Field 

5 The pzresent invention irela.tes to an intezma.! geazr p»\zinp) 

wtiictL c3.2ra.ws anci ciisctiarges f l\xi<3. k>y ctianges in ttie vol\ames 
of cells fo3nne<a between an inner rotor- andL an outer rotor 
when tine inner rotor SLXidi tlie oiater rotor rotate in 
engagement with each other. 

lO 

BackigrOTanci Art 

Conventionally, an internal gear pump comprises an 
inner rotor having "n" e:x:ternal teeth, an outer rotor 

15 formeca with "n+1" internal teeth which are engageable with 
the e>cternal teeth, and a casing in which a suction port 
for drawing f luid and a discharge port for discharging 
fluid are formed. Also, in a state in which the inner 
rotor and the outer rotor are accommodated in a hole formed 

2 0 in the casing, the inner rotor connected to a driving shaft 
is rotated, thereb^^ rotating the outer rotor while the 
external teeth engage the internal teeth, so that fluid is 
drawn and discharged k>y changes in the voliames of a 
plurality of cells formed between the inner rotor and the 

25 outer rotor. 
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The cells are sep>a.2ra.tely cieHini teci at a front poirtion 
an<a. at a rear E>ort Ion as viewed in the direction of 
rotation of the inner and outer rotors t>y the e^cternal 
teeth of the inner rotor and the internal teeth of the 
5 OTJLter rotor which contact each other, therebv' forming 

independent fluid conveving chajnabers which is rotatat)lv 
moved as the inner rotor rotates . Each cell becomes the 
smallest in volume in the course of engagement between the 
escternal teeth and the internal teeth, and the cell is then 

lO increased in volume as it moves along the suction p>ort , 

thereby drawing fluid through the suction port. Also, the 
cell having the largest volume is decreased in volume as it 
moves along the discharge port , thereby discharging fluid 
through the discharge port (refer to Japanese Patent No. 

15 3293507) . 



Also, the inner rotor and the outer rotor are disposed 
to have a predetermined eccentric distance therebetween, 
and the outer rotor is disposed coaxially with the hole of 
2 0 the casing. 



Since such internal gear pumps having the above 
construction are compact and simply constructed, it is 
widely used as pumps for lubricating oil in automobiles and 
25 as oil pumps for automatic transmissions, etc. When an 

internal gear pump is mounted on an automobile, a means for 
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dr-iving the ±nteirna.l gea.2r E)T_imp incliacaes a czrankshaf t 
diirectly— connecteca and <3.2r±v±ng methoca. ±n which an ±nner 
zTotozr ciiireot ly connec tecS. to a. crankshaft of an engine is 
ciiriven toy the rotation of the engine . 

5 

Meanwhile, it is common that the respective members of 
su-ch an internal gear pixmp are <a.imensione<a. to have 
precietemciineca. play when the gear pixmp is mamj.factu.reca. for 
the puarpose of convenience of assemDoling or the like. 

lO Specifically, the internal ca.iameter of a through — hole borecS. 
in a central portion of the inner rotor is set to toe atoout 
O - 1 mm to O . 06 mm larger than the escteomal ca.iameter of the 
<a.riving shaft loa<a.eca. into the through— hole , ancS. the 
internal cfLiameter of the hole f ormec3. in the casing is set 

15 to toe atoout O . 1 mm to O . 6 mm larger than the e:x:temal 

ca.iameter of the outer rotor. Also, as previously mentioneci, 
the outer rotor an<a. the hole of the casing are <a.ispose<a. 
coa^cially with each other, anc3 a clearance of atoout O . 05 mm 
to O . 3 mm is set toetween an entire outer peripheral 

2 0 surface of the outer rotor ancS. an inner peripheral surface 
of the hole formed in the casing. 



Accordingly, when the internal gear pump constructed 

as atoove is driven, the inner rotor is rotated while toeing 

25 whirled toy atoout O . 05 mm to 0.30 mm in its radial direction 

from an central a:K:is of the driving shaft, and due to the 
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clea-jrance toetween ttie ±nne2r jrotoor and. tlae ci3r±vd_ng shaft, 
the oiateor rotor ±s rotateci wti±le being wln±rle<a tyy at>oiat 
0.05 mm to 0.3 mm in its raciial cLirection from an central 
axis of tine hole of the casing. For this reason, the 
5 e>ctemal teeth of the inner rotor may collide against the 
internal teeth of the oiiter rotor, and the driving force 
received t>y the outer rotor at the time of this col liding 
may cause the o later E>eriE>heral siarface of the outer rotor 
to further collide against the inner peripheral surface of 
lO the hole formed in the casing. Accordingly, noise may he 
generated when the internal gear £>ump> is driven, and the 
piomp ef f iciency may loe deteriorated . 



As a means for suppressing the occurrence of such 
15 collision hetween the outer peripheral surface of the outer 
rotor and the inner peripheral surface of the hole formed 
in the casing, there has conventionally heen employed a 
construction in which a faucet is formed at a radial 
central portion of the inner rotor, and the faucet is 
2 0 loaded into a groove formed at the hottom of the hole of 
the casing to suppress the whirling of the inner rotor, 
therehy avoiding the occurrence of the col lision between 
the outer peripheral surface of the outer rotor and the 
inner peripheral surface of the hole of the casing. 
2 5 [Patent Document 1] Japanese Patent No. 3 2 93 507 
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Disclosu-ire of the Invention 

However-, theire has conventionally been a limit to 
highear efficiency of the gear piomp because sliciing 
5 ires istance is genera te<3. between the faucet f ormeca. in the 

inner rotor anc3. the groove formeca in the casing, an energy- 
loss cauLseci by the sliding resistance occu-pies abouit 25% of 
the total energy loss that is caiaseci when the internal gear 
p>ump> is ciriven. 

lO 

The p>resent invention has been macie in view of the 
above circ\imstances . Accorciingly , it is an object of the 
present invention to p>rovica.e an internal gear p>Tjijnp> in which 
the slid-ing resistance of the internal gear p>Tjimp can be 
15 rec3.Tj.cec3., anc3. the occurrence of noise anc3. a c3.ecrease in the 
pTOinp) efficiency can be sup>p>ressec3. to the minimiom even in 
this construction. 

In order to solve the above E>3roblems and achieve the 
2 0 above object, the present invention proposes the following 
means . 

Means f o r S o 1 ving the Pr ob 1 ems 

25 That is, the present invention provic3.es an internal 

gear pump comprising: an inner rotor formed with "n" 
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escternal teetti ("n" is a. na-tiara-l mjurtLbeir) ; anci a.n oiatezr 
rotor foarmeci wxth (n+l) ±nt:eirna.l teeth wtLich are engageafc>le 
wxth the e^cternal teeth, anc3. a casing formed, with a siaction 
E>ort for cirawing f luica. ancS. a <3.isc:harge E>ort for d-ischarging 
5 fluLic3.. The flu.ic3. is conveyedL lo-y drawing and discharging 
the f liaid foy changes in voliomes of cells fozrmed t>etween 
tooth STJ-rfaces of the inner rotor and the o\ater rotor while 
the inner rotor and the outer rotor rotate in engagement 
with each other. The internal diameter of a hole formed in 

lO the casing for accommodating the inner rotor and the outer 
rotor is set to fc>e O . 1 mm to O . 6 mm larger than that the 
e^cternal diameter of the ouiter rotor . When " er " is an 
eccentric distance between the inner rotor and the outer 
rotor and "eh" is an eccentric distance between the inner 

15 rotor and the hole formed in the casing, the following 

inecguality is satisfied: O . 005 mm < (eh — er) < 0.030 mm 



According to the p>resent invention , the distance 
foetween the inner p>er iE>heral surface o f the hole f ozrmed in 

2 0 the casing and the outer E>eriE>heral surface of the outer 
rotor at an engaging position where the voliame o£ a cell 
which is defined when the e^cternal teeth of the inner rotor 
the internal teeth of the outer rotor rotate in engagement 
with each other is the smallest is suE>E>ressed to the 

2 5 minimum. 
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AccoircairLgly , when, the dr-iving force is transmit ted 
from the external teeth of the inner rotor to the internal 
teeth of the oiater rotor , andl the oiater rotor is movecl 
forward in the direction of rotation thereof in a direction 
5 tangential to the engaging £>osition of the oiater rotor, and 
rotated along the inner E)erii>heral suirface of the hole of 
the casing, the forward movement of the oiater rotor in the 
direction of rotation thereof is restrained lyy the inner 
F>erix>heral siarface of the hole of the casing. 

lO 

As a resTalt, becaiase the position of the oiater rotor 
disposed inside the hole of the casing becomes stable, the 
occurrence of collision between the external teeth of the 
inner rotor and the internal teeth of the oiater rotor, and 
15 the occiarrence of collision between the oiater peripheral 

siarface of oiater rotor and the inner peripheral siarface of 
the hole of the casing can be siappressed to the minimiam . 
Fiarther, even if siach collisions occiar, the collision 
energy at that time can be siappressed to the minimum. 

20 

Fiarther, the oiater rotor is restrained in the foarward 
movement in the d i r ec t i on of rotati on the r e o f , and move d 
along the inner peripheral surface of the hole of the 
casing, so that the distance of movement of the outer rotor 
2 5 toward the position opposite to the engaging position with 
respect to the rotation of center becomes small by the 
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zres tzraineca. ca.±st:a.nce of tiae ou-teor □rotor'. As a. jresialt, 
occuiirirence of coll is ion between the e^ctemal teetti of 
inner- rotor SLnd ttie intema-l teeth of the o\iter' rotor 
the op)p)Osite position can toe siappresseca. . 

5 

Moreover, since the dista-nce between the inner 
I5erip>heral siarface of the hole of the casing and. the outer 
p>erip>heral siarf ace of the outer rotor at the opposite 
position can be ensureca. to the ma^cimum , the occurrence of 
lO collision between the outer peripheral surface of the outer 
rotor anci the inner peripheral surface of the hole of the 
casing at the opposite position can be suppresseci . 

From the above description, even if the construction 
15 in which a faucet is formecL in the radial central portion 
of the inner rotor and the faucet is loaded into a groove 
formed at the bottom of the hole of the casing is employed, 
the occurrence of collision between the outer rotor and the 
casing and between the e:x:ternal teeth of the inner rotor 
2 0 and the internal teeth of the outer rotor can be suppressed. 
Accordingly, the sliding resistance of the internal gear 
pump can be remarkably reduced, and the occurrence of noise 
and a decrease in the pump efficiency can be suppressed to 
the minimum even in this construction . 



According to the internal gear pump of the present 
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invention, the sliding tresis ta.nce of the inteirnal geair jpixrajp 
can be □remarkalDly reciiaceci, audi the occiarrenoe of noise a.nc3. 
a decirease in the i>uitvp efficiency can ]oe s\ap>i>x-essec5l to the 
minimum even in this constru-ction . 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a iDlan view showing an internal geair pump) 

accoarciing to an emtoociiment of the iDiresent invention; 

lO FIG. 2 is a table incliading data valiaes shown as 

E:x:amp»le 1 of the inte2rnal geair p>ump> shown in FIG. 1; and 

FIG. 3 is a table including data values according 

E:x:ample 2 of the present invention . 



15 Best Mode for Carrying out the Invention 



An internal gear p>ump> according to an embodiment of 
the present invention will now be described with reference 
to FIGS . 1 and 2 . 

20 

The internal gear p>uinp» shown in FIG. 1 generally 
comprises an inner rotor lO formed with eight e:x:ternal 
teeth 11, an outer rotor 20 formed with nine internal teeth 
21 which are engageable with the e>ctemal teeth 11, and a 
25 casing 3 0 in which a suction port for drawing fluid and a 
discharge port for discharging fluid are f oirmed . 
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Also, the casing 3 0 ±s fonneca with a hole 31 whicli 
accorcvraod-ates the inner irotoir lO an<3. the oiatezr rotor 2 O . 
Here, the illustration of the suction port anci the 
5 ciisoharge port are omitteci in FIG. 1. 



A throiagh— hole 12 is iDoreci in a raciial central portion 
of the inner rotor 1 0 - The internal caicLtneter of the inner 
rotor lO is set to be about O.l mm to O. 6 mm larger than 

lO the e>!:temal diameter of a c3.riving shaft loac3.ec3. into the 
through— hole 12. In aca.ca.i t ion , the driving shaft is 
directly connected to a crankshaft of an engine (not shown) , 
so that the inner rotor 1 O is supported so as to be 
rotatable about an a:x:is Ol in the peripheral direction 

15 inside the casing 3 0 by the rotation of the engine. 

Accordingly, the a:x:is Ol is the center of rotation of the 
through— hole 12 as well as the centers of rotation of the 
inner rotor lO and the driving shaft. 



2 0 The outer rotor 2 0 is disposed so that the internal 

teeth 21 are engage able with the e:>ctemal teeth 11 in a 
state that an ajxiis 02 of the outer rotor is offset 
(eccentric distance er) from the a^is Ol of the inner rotor 
1 0 , and is supported so as to be rotatable about the a:x:is 

25 02 in the peripheral direction inside the casing 30. 
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Heare , the e>ct:e2rnal teeth 11 of the innex: arotoar lO azre 
fojrmeca. so that the tooth profiles of tooth tips 11a. theireof 
aire f ormeci based on an epicycloid, curve which is generated 
Tcfy rolling a first circumscrilDed— rolling circle Ai along a 
5 first toase circle Di without slip, and the tooth profiles 
of tooth spaces llt> thereof are formed based on an 
hypocycloid curve which is generated t>y rol ling a first 
inscribed— rolling circle Bi along the first base circle Di 
without slip. 

lO 

Further, the internal teeth 21 of the outer rotor 2 0 
are formed so that the tooth profiles of tooth tips 21a 
thereof are formed based on a hypocycloid curve which is 
generated by rolling a second inscribed— rolling circle Bo 
15 along a second base circle Do without slip, and the tooth 

profiles of tooth spaces 21b thereof are formed based on an 
epicycloid curve which is generated by rolling a second 
circumscribed— rol ling circle A.o along the second base 
circle Do without slip . 

20 

Meanwhile, the eccentric distance er between the a>cis 

01 of the inner rotor lO and the axis 02 of the outer rotor 

2 0 is obtained such that the following formula is 
satisfied : 



er = 



(d-D) /4 
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whteore '<5.' ±s the d-iameteor of sl ciorcle ofota-ineca. by 
secjuentially connecting a-pe^ces of tine tootln tips 11a. of the 
respective extearna-l teeth 11 of the inner arotoar lO with 
each other, i.e., the larger ciiaineter of the inner rotor, 
5 ancS. 'D* is the (S-iajneter of a circle ofc)tainec3. t)y 

sequentially connecting iDottoms of the tooth spaces llt> of 
the respective escternal teeth 11 of the inner rotor lO with 
each other , i.e., the smaller diameter of the inner rotor 
lO . 

lO 

The inner rotor lO and the outer rotor 20 are rotated 
t>y the rotation of the driving shaft while the tooth 
surfaces thereof engage each other. Cells S serving as 
fluid conveying chaitvfc>ers are formed between engaging points 

15 of the inner rotor 10 and the outer rotor 2 0 which are 
engageat>le with each other . The suction port and the 
discharge port opened to the cells S a.re formed in the 
casing 3 O , so that the e^cchange of fluid with the 
respective cells S through the suction port and the 

2 0 discharge port is performed. 



As the inner rotor lO and the outer rotor 20 rotate, 
the cells S are also ro tat ably moved to cause changes in 
the volumes of the cells, so that fluid is drawn through 
2 5 the suction port in the course of a.n increa.se in the 

volumes of the cells S, while fluid is discharged through 
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the cii sc In a.2rg-e jporiz. ±n the course of a. ca.ec2rea.se in the 
voliames of the cells S. 



The casing 3 O is f ormeca. with the hole 3 1 which 
5 a.ccoininoc3.a.tes the inner irotoir 10 a.nca. the outeor rotozr 20, a.s 
pireviouisly ment ioneci . a?he internal ciiaineter of the hole 3 1 
is set to iDe a.3DOut O . 1 mm to O . 6 mm larger than the 
e>cternal cS-iameter of the outer rotor 2 O . Also , the center 
03 of the hole 31, as shown in FIG. 1, is locatecS. so that 

10 it is offset from the a>cis 02 of the outer rotor 2 0 toy 

0.005 mm to O . 03 O mm, more p»referatoly, O.OlO mm to 0.020 mm 
in a ca.irection away from the a>cis Ol of the inner rotor lO 
anca. the engaging position A with respect to the axis 02 . 
In other words, when ' er ' is the eccentric ca.istance toetween 

15 the inner rotor 10 anci the outer rotor 20, anca. 'eh' is the 
eccentric ca.istance toetween the inner rotor lO anca. the hole 
31 of the cas ing 3 O , the following formula is satis fieca. : 
0.0 05 mm < (eh — er) < 0.03 0 mm 



20 In aca.ca.it ion , as shown in FIG. 1, the engaging position 

A means a position where the rotational c3.riving force from 
the inner rotor 1 0 is transmi tteca. to the outer rotor 2 O . 

As a result, as shown in FIG. 1, a clearance t toetween 
an inner peripheral surface of the hole 3 1 of the casing 3 0 

2 5 anca. an outer peripheral surface of the outer rotor 2 0 is 

gradually decreaseci from the engaging position A towarci a 
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p>e2r±E)li.e2ra.l position B offset t>y 180° forwaarca. oar zrearwazrca. in 
the ca-ireot ion of rotation from the position A so that a 
c 1 earanc e t A i s the larges t at the engaging pos i t i on A anci 
a cleaorance tB is the smallest at the peripheral position B. 

5 

From the alDove ca.es cripti on , the clearance tA at the 
engaging position A is set to O . 020 mm to O . 295 mm, ancS. the 
clearance tB at the peripheral position B is set to O . 055 
mm to 0.330 mm. 

lO 

In a<3.<3.i tion , in FIG. 1, the hole 31 of the casing 3 0 
is shown in an enlargecS. state for the purpose of 
convenience of explanation . 

15 E:x:ample 1 inclu.ca.ing ca.ata values relateca. to the inner 

rotor lO , the outer rotor 20 anca. the casing 30, which are 
shown in FIG. 1, are shown in FIGS. 2A anca. 2B along with 
Comparative excunple 1 as a relateca. art. 

20 In FIG. 2A, the larger ca.iameter of the outer rotor 

means the ca.iameter of a circle ohtaineca. t>y secjuent ial ly 
connecting the !t>ottoms of the tooth spaces 2 lt> of the 
respective internal teeth 2 1 with each other in the 
peripheral direction , anca. the smaller ca.iameter of the outer 

2 5 rotor means the ca.iameter of a circle ot>taineca. toy 

secjuentially connecting the ape^ces of the tooth tips 21a of 
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the respective ±nte2rna.l teeth 21 witli ea-cti ottiezr in the 
I5e3rii5TLie3ra.l ciiarec t ion . 



In fc)otli Exajirple 1 SLTidL C0mpa.3ra.tive example 1 , it was 
5 noteca. heorein that the intejrnal (diaxneteor of the hole formed 
in the casing for* accommociat ing the inner rotor and the 
oiater rotor was set to 79.99 mm to 80 . Ol mm, and the 
external diameter of the outer peripheral surface of the 
outer rotor opposing the inner peripheral surfa.ce of the 
10 hole was set to "79. "75 mm to "79.80 mm. 

As shown in FIG. 2B, the positions of the inner rotor 
10 and the hole 31 (or a:5cis 03 ) of the ca.sing 3 0 in Example 
1 were not varied as compared with the related art. Thus, 

15 onlv the outer rotor 20 (axis 02 ) was offset tjy 0.015 mm 

toward the engaging position A, i.e. , downward in FIG. 1 so 
tha.t the eccentric distance er wa.s O . 015 mm sma.ller thajn 
tha.t in Compa.rative example 1. Also, a ga.p wa.s genera.ted 
at the engaging position A between the tooth tips 11a of 

2 0 the external teeth 11 and the tooth spaces 211D of the 
internal teeth 21 by the offset distance, and the gap 
between the tooth tips 11a. of the extema.1 teeth 11 a.nd the 
tooth spa.ces 21]d of the internal teeth 21 was decrea.sed a.t 
the peripheral position B, which resulted in a change in an 

25 engaging state of the gea.r pump. Thus, in order to 

mainta.in the enga.ging sta.te, a.s shown in FIG. 2A, the 
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cixajTiet of tlie first c±2rc:Tamsczr±t>eca.— rol Ixng cxircle A± whxch 
generateci tlie tootli tip>s lla of the esctemal teeth 11 was 
macie small by O . 030 mm, and the caiameteir of the seconca. 
circumsciribeca.— irolling ciircle Ao which generateca. the tooth 
5 sp>aces 21t> of the internal teeth 21 was macie small t>y 0-030 
mm . 

As previously mentioneci, the eccentric ciistance er was 
calculateca. from the larger ciiameter di anci the smaller 
lO diameter D of the inner rotor, that was, the tooth heights 
of the inner and outer rotors was 0.015 mm smaller as that 
in Comj^arat ive e3camp>le 1 as a related art , whereby Escam^jle 

I could be realized . 

From the above descr ip»t ion , the clearance tA between 
the inner p)erip»heral surface of the hole 31 of the casing 
3 0 and the outer peripheral surface of the outer rotor 2 0 
at the engaging position A could be suppressed to the 
minimum, and the engaging state between the e:x:ternal teeth 

II and the internal teeth 21 could be maintained even in 
this construction similarly to the related art . 

As described above, according to the internal gear 
pump of the present embodiment, the clearance tA between 
2 5 the inner peripheral surface of the hole 31 foarmed in the 
casing 3 0 and the outer peripheral surface of the outer 



15 



20 
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□rotor 20 coulci k>e suppress eci to the miniimjim at the engaging 
position A where the external teeth 11 of the inner rotor 
10 anca. the internal teeth 21 of the outer rotor 2 0 engagecS. 
each other to form the cell S having the smal lest volume . 

5 

A-ccorcainglv"/ when the ciriving force was transmi t tecS. 
from the external teeth 11 of the inner rotor lO to the 
internal teeth 2 1 of the outer rotor 2 O , an<a. the outer 
rotor 20 was moveci foirwarca. in the ciirection of rotation 

10 thereof in a ciirection tangential to the engaging position 
A. of the outer rotor 20, anc3. moveci along the inner 
peripheral surface of the hole 31 of the casing 30, the 
f orwarca. movement of the outer rotor in the ciirec tion of 
rotation thereof was restrainecS. fc>y the inner peripheral 

15 surface of the hole 31 of the casing 30- 



As a result, since the position of the outer rotor 20 
ciisposeca. insicie the hole 3 1 of the casing 3 1 became stable , 
the occurrence of collision between the external teeth 11 

20 of the inner rotor lO anci the internal teeth 21 of the 

outer rotor 2 0 ancS. the occurrence of collision between the 
outer peripheral surface of the outer rotor 20 anc3. the 
inner peripheral surface of the hole 31 of the casing 3 0 
coulca. be suppresseca. to the minimum. Even if such 

25 collisions occur, the collision energy at that time coulci 
be suppresseca. to the minimum. 
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Fu art hear , tine oiatear □rotor 2 O was □restaraineca. in tine 
foJTwaarca. movement in tine direction of rotation tlneareof , anci 
moveca. along tine inner periplneral surface of tine Inole 31 of 
5 tine casing- 30, so that tine ciistance of movement of the 

outer rotor 2 0 towarci tine E>eriE>lneral position B offset by 
180^ from tine engaging position A forwarci or rearwarci in 
tine ciirection of rotation thereof toecame small by tine 
restraineca. ciistance of tine outer rotor, that was, the outer 
lO rotor 20 was biaseca. to the peripheral position B. As a 
result, the occurrence of collision between the e:x:temal 
teeth 11 of the inner rotor lO ancL the internal teeth 21 of 
the outer rotor 20 at the peripheral position B coulca. be 
suppresseca. to the minimxim. 

15 

Moreover, since the ciistance tB between the inner 
peripheral surface of the hole 31 of the casing 3 0 anca. the 
outer peripheral surface of the outer rotor 20 at the 
peripheral position B could, be ensured to the ma>5:imum, the 
2 0 occurrence of collision between the outer peripheral 

surface of the outer rotor 2 0 and the inner peripheral 
surface of the hole 31 of the casing 3 0 at the peripheral 
position B could be suppressed. 

2 5 From the above description, even if the construction 

in which a faucet was formed in the radial central portion 



- 19 - 

of the inneir irotoir lO anci tine faucet was loadeci into a 
groove fonnec3. at the bottom of the hole 31 of the casing 3 0 
was employeca., the occurrence of collision between the outer 
rotor 20 ancS. the casing 30 ancS. between the e^cternal teeth 
5 11 of the inner rotor 10 anci the internal teeth 21 of the 
outer rotor 2 0 coulci t>e suppresseci . Accorc3.inglv , the 
sliciing resistance of the internal gear xjiimi? coulc3. h>e 
remarkably reduced , anc3. the occurrence of noise anc3. a 
c3.ecrease in the pnamp efficiency coulc3. be suppresseci to the 
lO minimiom even in this construction. 



The technical scope of the present invention is not 
1 imi teca. to the af orementionecS. embociiment , but various 
moc3.i fi cations can be macie without cieparting from the spirit 
15 of the present invention - 



In the above embociiment , as the tooth profiles of the 
external teeth 11 of the inner rotor lO anci those of the 
internal teeth 21 of the outer rotor 20 , the tooth profiles 

2 0 formeca. baseci on the cvcloica. curves are eixiempli f iecS. . 

However, the present invention is not limiteci thereto, ancS. 
may adopt tooth profiles formed based on, for e:x:ample , 
trochoid curves . Example 2 including data values according 
to the present invention in this case is shown in FXG . 3, 

25 along with Comparative example 2 as a related art. In Both 
Example 2 and Comparative example 2 shown in FIG. 3, the 
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inteornal d-iameteor of a tiole fojrmeci ±n a casing foor 
accoinm.o<a.at±ng inn ear and. outer rotoirs is set to 5 9.99 mm to 
60.01 imxi, tine e:x:te2rnal diameter of an outer p>e2rip>tieral 
surface of tine outer rotor oi>p>osing an inner peripheral 
5 siairf ace of the hole is set to 59 . 80 iran to 59 . 85 iran, the 

nuiiTLber of teeth of the inner rotor is nine, and the mjiint>er 
of teeth of the outer rotor is ten . In this case , the same 
effects as the above entbodiment can also fc>e obtained, 

lO Further, the above embodiment has been described about 

the construction employing a crankshaft direct ly— connected 
and driving method in which the inner rotor lO is connected 
to a driving shaft directly connected to a crankshaft of an 
engine, and is driven by the rotation of the engine. 

15 However, the piresent invention is not limited thereto, and 
may be applied to, for e:x:ample, an internal gear pump which 
employs a direct —current ( DC ) motor having a relatively 
small driving force as driving means, and which conveys 
fuel, such as light oil, having a relativity high viscosity. 

2 0 In other words, as previously described, it is possible to 
realize a remarkable decrease in the sliding resistance 
because the construction with no faucet can be realized 
without causing a problem such as the occurrence of 
collision . 
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Mooreovezr, a-S siiown ±n FIG. 1, the at>ove emfcocii merit has 
been cies C2rik>eca. alooiat the cons triaction ±n wli±cli the cent ear 
03 of the hole 31 of the cas Ing 3 O ±s cilsposeci on sl section 
of a.n extens ion line , which is obtaineci by connecting the 
5 a.>cis Ol of the inneir irotoir 10 with the ajxiis 02 of the oiateir 
irotoar 20, located opposite to the ajxiis Ol and the engaging 
position A with respect to the axis 02 . However, the 
present invention is not limited thereto. For example, the 
center 03 ma.y fc>e disposed on a. section of the e>ct ens i on 

lO line opposite to the a>cis Ol and the engaging position A 
with respect to the aixis 02 so that the angle formed 
between a straight line, which is ofc>ta.ined k>y connecting 
the axis Ol with the center 03 , located on a. circumference 
having a radiias eh of the inner rotor lO centered on the 

15 axis Ol, and the extension line is 0° to 30°. 

In this case, the saxne effects as those in the a.k>ove 
embodiment can a-lso be obtained. 

20 Indiistrial Usa.bility 

According to the present invention, it is possible to 
provide a-n internal gea-r pump in which the sliding 
resistance of the internal gear pTomp can be rediaced, and 
2 5 the occiarrence of noise and a. decrease in the pump 

efficiency can be suippressed to the minimum even in this 



cons tDTuct: ion . 



